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METHOD FOR SETTING TRANSMISSION 
OPPORTUNITY AND FOR TRANSMITTING 
AND RECEIVING DATA IN WIRELESS LAN 
SYSTEM USING MULTIPLE CHANNEL 

CROSS-REFERENCE(S) TO RELATED 
APPLICATIONS 

[0001] The present application claims priority of Korean 
Patent Application Nos. 10-2009-0003521, 10-2009 
0003525 and 10-2009-0003527, ?led on Jan. 15, 2009, Which 
are incorporated herein by reference in their entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] Exemplary embodiments of the present invention 
relate to a transmission opportunity setting method and a data 
transmitting/receiving method in a Wireless LAN system 
using multiple channels; and, more particularly, to transmis 
sion opportunity setting methods of an access point and a 
Wireless station and data transmitting/receiving methods 
thereof in a Wireless LAN system using multiple channels. 
[0004] 2. Description of RelatedArt 
[0005] Internet users have rapidly increased, and in particu 
lar, Wireless LAN Internet users are increasing. A Wireless 
LAN service is a service Which provides an existing short 
range Wired communication service, i.e., a Wired LAN ser 
vice, by using a Wireless medium as a data transmission 
medium. The Institute of Electrical and Electronics Engineers 
(IEEE) 802.1 1 Infrastructure scheme has been Widely used as 
a Wireless communication method. Wireless LAN technol 
ogy has evolved into the IEEE 802.11n, Which increases the 
data rate from the conventional level of tens of Mbps up to 600 
Mbps. 
[0006] A Wireless LAN service enables a Wireless station 
(STA), such as a notebook computer or a personal digital 
assistant (PDA), to receive a variety of services, e.g., a Wire 
less Internet service, by using an access point Which functions 
as a Wired/Wireless gateWay. Speci?cally, a medium access 
control (MAC) protocol of a Wireless LAN de?ned in the 
IEEE 802.11 basically supports a Basic Service Set (BSS) 
constituted by a Wireless station and an access point Which 
functions as an association point of a distributed system. The 
access point performs a function similar to a LAN hub. A 
single access point may provide a service to Wireless stations 
placed in a preset service area. The service area refers to an 
area Where the access point can provide a service to the 
Wireless stations. 
[0007] Recently, as Wireless LAN users are rapidly increas 
ing, there is a groWing need for increasing data throughput 
Which is provided in a single BSS, i.e., a Wireless LAN 
system. To this end, much study has been conducted on sys 
tems Which provide a Wireless LAN service through multiple 
channels. 

SUMMARY OF THE INVENTION 

[0008] An embodiment of the present invention is directed 
to a transmission opportunity setting method and a data trans 
mitting/receiving method in a Wireless LAN system using 
multiple channels, Which are capable of providing a high 
throughput service to a plurality of Wireless stations. 
[0009] Another embodiment of the present invention is 
directed to a transmission opportunity setting method and a 
data transmitting/receiving method in a Wireless LAN system 
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using multiple channels, Which are capable of supporting 
compatibility With a plurality of Wireless stations and improv 
ing the performance and service of quality (QoS) of the Wire 
less LAN system. 
[0010] Other objects and advantages of the present inven 
tion can be understood by the folloWing description, and 
become apparent With reference to the embodiments of the 
present invention. Also, it is obvious to those skilled in the art 
to Which the present invention pertains that the objects and 
advantages of the present invention can be realiZed by the 
means as claimed and combinations thereof. 

[0011] In accordance With an embodiment of the present 
invention, a transmission opportunity setting method in a 
Wireless LAN system using multiple channels includes: 
receiving a request-to-send (RTS) frame from a Wireless sta 
tion, the RTS frame including information on a Wireless LAN 
mode of the Wireless station; and transmitting a clear-to-send 
(CTS) frame to the Wireless station according to at least one of 
the number of remaining available channels among the mul 
tiple channels and the Wireless LAN mode of the Wireless 
station. 
[0012] In accordance With another embodiment of the 
present invention, a transmission opportunity setting method 
in a Wireless LAN system using multiple channels includes: 
transmitting a RTS frame to an access point, the RTS frame 
including information on a Wireless LAN mode of a Wireless 
station; and receiving a CTS frame transmitted from the 
access point according to at least one of the number of 
remaining available channels among the multiple channels 
and the Wireless LAN mode of the Wireless station. 
[0013] In accordance With another embodiment of the 
present invention, a transmission opportunity setting method 
in a Wireless LAN system using multiple channels includes: 
receiving a RTS frame from a ?rst Wireless station in a trans 
mission opportunity setup duration, the RTS frame including 
information on a Wireless LAN mode of the ?rst Wireless 
station; selecting the Wireless LAN mode, Which is included 
in the RTS frame initially transmitted in the transmission 
opportunity setup duration, as a setup target of the transmis 
sion opportunity setup duration; and transmitting a CTS 
frame to the ?rst Wireless station. 
[0014] In accordance With another embodiment of the 
present invention, a transmission opportunity setting method 
in a Wireless LAN system using multiple channels includes: 
receiving setup mode information from an access point, the 
setup mode information representing a Wireless LAN mode 
Which is a setup target in a transmission opportunity setup 
duration; performing a random backoff according to the setup 
mode information; and transmitting a RTS frame to the access 
point according to the random backoff, the RTS frame includ 
ing information on a Wireless LAN mode of a Wireless station. 

[0015] In accordance With an embodiment of the present 
invention, a transmission opportunity setting method in a 
Wireless LAN system using multiple channels includes: 
transmitting a CTS frame to a Wireless station in a transmis 
sion opportunity setup duration in response to a RTS frame 
transmitted from the Wireless station; and transmitting a CTS 
to-self (SCTS) frame, Which is beamforrned for the Wireless 
station, to the Wireless station, Wherein a NAV value included 
in the SCTS frame is determined according to time at Which 
the Wireless station receives the SCTS frame in the transmis 
sion opportunity setup duration. 
[0016] In accordance With another embodiment of the 
present invention, a transmission opportunity setting method 
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in a Wireless LAN system using multiple channels includes: 
transmitting a RTS frame to an access point in a transmission 
opportunity setup duration; receiving a CTS frame from the 
access point; and receiving a SCTS frame, Which is beam 
formed for a Wireless station, from the access point, Wherein 
a NAV value included in the SCTS frame is determined 
according to time at Which the Wireless station receives the 
SCTS frame in the transmission opportunity setup duration. 
[0017] In accordance With another embodiment of the 
present invention, a data receiving method in a Wireless LAN 
system using multiple channels includes: receiving siZe infor 
mation of uplink data With respect to a plurality of Wireless 
stations, from the plurality of Wireless stations having 
acquired transmission opportunity; transmitting the siZe 
information to the plurality of Wireless stations; and receiving 
data frames from the plurality of Wireless stations in a trans 
mission duration of the Wireless stations, the number or 
length of the data frame being adjusted according to the siZe 
information so that transmission start time and transmission 
end time of the data frames of the respective Wireless stations 
coincide. 
[0018] In accordance With another embodiment of the 
present invention, a data transmitting method of Wireless 
station in a Wireless LAN system using multiple channels 
includes: receiving information on uplink data siZe for a 
plurality of Wireless stations, Which have acquired transmis 
sion opportunity, from an access point or the plurality of 
Wireless stations; adjusting the number or length of data 
frames of the Wireless station according to the uplink data siZe 
so that transmission start time and transmission end time of 
the data frame of the Wireless station coincide With those of 
the plurality of Wireless stations; and transmitting the data 
frame, the number or length of Which has been adjusted, to the 
access point. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 illustrates a Wireless LAN system using mul 
tiple channels in accordance With an embodiment of the 
present invention. 
[0020] FIG. 2 illustrates a transmission opportunity setting 
method of an access point in a Wireless LAN system using 
multiple channels in accordance With an embodiment of the 
present invention. 
[0021] FIG. 3 illustrates a transmission opportunity setting 
method of a Wireless station in a Wireless LAN system using 
multiple channels in accordance With an embodiment of the 
present invention. 
[0022] FIG. 4 illustrates a speci?c embodiment of the trans 
mission opportunity setting methods described With refer 
ence to FIGS. 2 and 3. 
[0023] FIG. 5 illustrates a transmission opportunity setting 
method of an access point in a Wireless LAN system using 
multiple channels in accordance With another embodiment of 
the present invention. 
[0024] FIG. 6 illustrates a transmission opportunity setting 
method of a Wireless station in a Wireless LAN system using 
multiple channels in accordance With another embodiment of 
the present invention. 
[0025] FIGS. 7 and 8 illustrate a speci?c embodiment of the 
transmission opportunity setting methods described With ref 
erence to FIGS. 5 and 6. 

[0026] FIG. 9 illustrates another speci?c embodiment of 
the transmission opportunity setting methods described With 
reference to FIGS. 5 and 6. 
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[0027] FIG. 10 illustrates a transmission opportunity set 
ting method of an access point in a Wireless LAN system 
using multiple channels in accordance With another embodi 
ment of the present invention. 
[0028] FIG. 11 illustrates a transmission opportunity set 
ting method of a Wireless station in a Wireless LAN system 
using multiple channels in accordance With another embodi 
ment of the present invention. 
[0029] FIG. 12 illustrates a speci?c embodiment of the 
transmission opportunity setting methods described above 
With reference to FIGS. 10 and 11. 

[0030] FIG. 13 illustrates a data receiving method of an 
access point in a Wireless LAN system using multiple chan 
nels in accordance With an embodiment of the present inven 
tion. 

[0031] FIG. 14 illustrates a data transmitting method of a 
Wireless station in a Wireless LAN system using multiple 
channels in accordance With an embodiment of the present 
invention. 
[0032] FIG. 15 illustrates a speci?c embodiment of the data 
transmitting/receiving methods described above With refer 
ence to FIGS. 13 and 14. 

[0033] FIG. 16 illustrates another speci?c embodiment of 
the data transmitting/receiving methods described above With 
reference to FIGS. 13 and 14. 

[0034] FIG. 17 illustrates a data transmitting/receiving 
method in a Wireless LAN system using multiple channels in 
accordance With another embodiment of the present inven 
tion. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 

[0035] In order to guarantee a higher data rate than the 
above-described IEEE. 802.11n, a Task Group (TGac) has 
been created Within the IEEE 802.1 1 Working Group (WG) to 
study next generation Wireless LAN technology and is in the 
process of establishing a neW standard to enable Gbps-level 
data transmission. For reference, the IEEE 802.11a/b/g stan 
dard, the IEEE 802.11e standard, and the IEEE 802.11n stan 
dard are referred to as a legacy mode, a QoS mode, and a High 
Throughput (HT) mode, respectively. In addition, the stan 
dard neWly discussed by IEEE 802.11ac is referred to as a 
Very High Throughput (V HT) mode. Hereinafter, the Wire 
less LAN mode except for the VHT mode Will be referred to 
as a non-VHT mode. 

[0036] Much study has been conducted on methods Which 
simultaneously provide a Wireless LAN service to a plurality 
of Wireless station through multiple channels in the IEEE. 
802.11ac. In a VHT mode Wireless LAN system, a Wireless 
station acquires transmission opportunity in accordance With 
a frame exchange sequence of a request-to-send (RTS)/clear 
to-send (CTS)/DATA/ACK de?ned in the IEEE 802.1 1 MAC 
speci?cation, and transmits an uplink data frame to an access 
point. 
[0037] While the non-VHT mode Wireless LAN system 
provides a Wireless LAN service through a single channel, the 
VHT mode Wireless LAN system provides a Wireless LAN 
service through multiple channels. Hence, the VHT mode 
Wireless LAN system requires a transmission opportunity 
setting method for a Wireless LAN system, i.e., a multiple 
channel basic service set (MUCH-BSS). Speci?cally, since 
the Wireless LAN system using multiple channels may 
include a non-VHT Wireless station as Well as aVHT Wireless 
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station, it requires a transmission opportunity setting method 
Which supports compatibility With a plurality of Wireless 
stations. 
[0038] Exemplary embodiments of the present invention 
Will be described beloW in more detail With reference to the 
accompanying drawings. The present invention may, hoW 
ever, be embodied in different forms and should not be con 
structed as limited to the embodiments set forth herein. 
Rather, these embodiments are provided so that this disclo 
sure Will be thorough and complete, and Will fully convey the 
scope of the present invention to those skilled in the art. 
Throughout the disclosure, like reference numerals refer to 
like parts throughout the various ?gures and embodiments of 
the present invention. 
[0039] FIG. 1 illustrates a Wireless LAN system using mul 
tiple channels in accordance With an embodiment of the 
present invention. A Wireless LAN system using four chan 
nels MCH_1 to MCH_4 Will be described beloW With refer 
ence to FIG. 1 as an embodiment of the present invention. 

[0040] Referring to FIG. 1, the Wireless LAN system in 
accordance With the embodiment of the present invention 
includes an access point 100 and ?rst to sixth Wireless stations 
101 to 106. The ?rst to third Wireless stations 101 to 103 are 
Wireless stations having a non-VHT mode, e.g., a legacy 
mode, a QoS mode, or an HT mode, Which does support a 
VHT mode. The access point 100 is aVHT access point Which 
supports aVHT mode, and the fourth to sixth Wireless stations 
104 to 106 are VHT Wireless stations Which support a VHT 
mode. 
[0041] The Wireless LAN system in accordance With the 
embodiment of the present invention uses a 20-MHZ band 
Width as a basic bandWidth in order for compatibility With a 
general Wireless station de?ned in the IEEE 802.11 MAC 
speci?cation, and may support a 40-MHZ bandWidth accord 
ing to the speci?cation de?ned in the IEEE 802.11. The 
number of the multiple channels supported in the embodi 
ment of the present invention may be changed according to 
the bandWidth. 
[0042] The access point 100 controls the multiple channels 
MCH_1 to MCH_4 independently in accordance With a 
CSMA/CA protocol, and provides a Wireless LAN service to 
the ?rst to sixth Wireless stations 101 to 106. In this case, the 
multiple channel con?guration betWeen the access point 100 
and the Wireless stations 101 to 106 is established according 
to the characteristics of the Wireless stations 101 to 106 and 
the service characteristics required in the Wireless stations 
101 to 106. In an MU-MIMO physical layer of the access 
point Which supports the multiple channels MCH_1 to MCH_ 
4, different beams con?gured not to interfere the respective 
multiple channels MCH_1 to MCH_4 are used, and data may 
be transmitted to the Wireless stations 101 to 106 through the 
multiple channels MCH_1 to MCH_6. 
[0043] In the Wireless LAN system of FIG. 1 Which 
includes both the non-VHT Wireless stations and the VHT 
Wireless stations and uses the multiple channels, the compat 
ibility of the Wireless stations included in the Wireless LAN 
system is guaranteed, and the Wireless stations can acquire the 
transmission opportunity. That is, in accordance With the 
embodiment of the present invention, some Wireless stations 
having acquired the transmission opportunity among the ?rst 
to sixth Wireless stations 101 to 106 in a transmission oppor 
tunity setup duration may receive a Wireless LAN service 
through the multiple channels MCH_1 to MCH_4 in a data 
transmission/reception duration, i.e., a data phase. 
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[0044] The non-VHT Wireless stations do not support the 
multiple channels and acquire the transmission opportunity 
With respect to a single channel. Thus, if the non-VHT Wire 
less stations have already acquired the transmission opportu 
nity With respect to the single channel even though the trans 
mission opportunity is not set to the entire multiple channels, 
there may occur a problem in that the non-VHT Wireless 
stations perform the data transmission/ reception in the trans 
mission opportunity setup duration. That is, in a case Where 
the non-VHT Wireless stations ?rstly transmit data to the 
access point, the access point may not receive data because 
the access point and the Wireless stations cannot simulta 
neously perform the data transmission/reception in the Wire 
less LAN system. 
[0045] In accordance With the embodiment of the present 
invention, the Wireless stations having acquired the transmis 
sion opportunity may transmit data to the access point in the 
data transmission/reception duration by enabling the non 
VHT Wireless stations to acquire the transmission opportu 
nity With respect to one remaining channel among the mul 
tiple channels, or by setting an additional transmission 
opportunity setup duration for the non-VHT Wireless stations 
and the VHT Wireless stations. Furthermore, in accordance 
With the embodiment of the present invention, the above 
mentioned problems may be solved in such a manner that a 
control signal enabling the non-VHT Wireless stations to 
transmit data to the access point in the data transmission/ 
reception duration is transmitted to the Wireless stations. 
[0046] The transmission opportunity setting methods of the 
access point and the Wireless stations and the data transmit 
ting/receiving methods thereof in the Wireless LAN system 
using multiple channels of FIG. 1 Will be described beloW in 
more detail With reference to FIGS. 2 to 17. 

[0047] FIG. 2 illustrates a transmission opportunity setting 
method of an access point in a Wireless LAN system using 
multiple channels in accordance With an embodiment of the 
present invention. 
[0048] Referring to FIG. 2, the transmission opportunity 
setting method in accordance With the embodiment of the 
present invention starts With step S201. In this embodiment, 
the non-VHT Wireless stations Which do not support the mul 
tiple channels are enabled to perform the transmission oppor 
tunity setting process With respect to the last remaining avail 
able channel among the multiple channels. 
[0049] At step S201, the access point receives a request-to 
send (RTS) frame from the Wireless station. The RTS frame 
includes Wireless LAN mode information of the Wireless 
station. The access point may con?rm the non-VHT Wireless 
station by receiving the Wireless LAN mode information from 
the Wireless station. The Wireless station Which intends to 
transmit uplink data to the access point acquires the transmis 
sion opportunity through a random backoff, and transmits the 
RTS frame to the access point. 

[0050] At step S203, the access point transmits a clear-to 
send (CTS) frame to the Wireless station according to the 
number of the remaining available channels among the mul 
tiple channels and/or the Wireless LAN mode of the Wireless 
station. Speci?cally, the access point transmits the CTS frame 
to the Wireless station in response to the RTS frame received 
from the Wireless station, considering the number of the 
remaining available channels among the multiple channels 
and/or the Wireless LAN mode of the Wireless station. 
[0051] As described above, since the non-VHT Wireless 
station performs the transmission opportunity process With 
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respect to the single channel, it is necessary to set the trans 
mission opportunity With respect to the last remaining avail 
able channel to Which the transmission opportunity is not set 
among the multiple channels. In accordance With the embodi 
ment of the present invention, the non-VHT Wireless station 
may acquire the transmission opportunity With respect to the 
last remaining available channel in such a manner that the 
access point transmits the CTS frame, considering the Wire 
less LAN mode of the Wireless station, Which has transmitted 
the RTS frame, and/ or the number of the remaining available 
channels among the multiple channels. 
[0052] For example, in a case Where the Wireless LAN 
mode of the Wireless station is the non-VHT mode and the 
number of the remaining available transmission channel is 
one, the access point may transmit the CTS frame to the 
Wireless station. In a case Where the number of the remaining 
available transmission channel is one or more, When the Wire 
less station transmits the RTS frame, the access point does not 
transmit the CTS frame to the Wireless station. 
[0053] In a case Where the Wireless LAN mode of the Wire 
less station is the VHT mode and the remaining available 
transmission channel exists, the access point may transmit the 
CTS frame to the Wireless station. Since the VHT Wireless 
station supports the multiple channels, the access point trans 
mits the CTS frame to the VHT Wireless station, only if the 
remaining available transmission channel exists, and trans 
mits data to the access point When the transmission opportu 
nity setup duration is ?nished. 
[0054] Speci?cally, in accordance With the embodiment of 
the present invention, the compatibility is guaranteed, With 
out regard to the Wireless LAN mode of the Wireless station 
included in the Wireless LAN system using multiple channels, 
and the Wireless station may transmit data in the data trans 
mission/reception duration. 
[0055] FIG. 3 illustrates a transmission opportunity setting 
method of a Wireless station in a Wireless LAN system using 
multiple channels in accordance With an embodiment of the 
present invention. 
[0056] Referring to FIG. 3, the transmission opportunity 
setting method in accordance With the embodiment of the 
present invention starts With step S301. 
[0057] At step S301, the Wireless station transmits an RTS 
frame to the access point. The RTS frame includes Wireless 
LAN mode information of the Wireless station. More speci? 
cally, the Wireless station Which intends to transmit uplink 
data to the access point acquires the transmission opportunity 
through a random backoff, and transmits the RTS frame to the 
access point. At this time, the Wireless station transmits the 
RTS frame including its Wireless LAN mode information to 
the access point. 
[0058] At step S303, the Wireless station receives a CTS 
frame transmitted from the access point, according to the 
number of the remaining available channels among the mul 
tiple channels and/or the Wireless LAN mode of the Wireless 
station. That is, as described above, since the non-VHT Wire 
less station performs the transmission opportunity setting 
process With respect to the single channel, the access point 
transmits the CTS frame to the Wireless station, considering 
the number of the remaining available channels among the 
multiple channels and/or the Wireless LAN mode of the Wire 
less station. 
[0059] In a case Where the Wireless LAN mode of the Wire 
less station is the non-VHT mode and the number of the 
remaining available channels is one, the Wireless station may 
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receive the CTS frame transmitted from the access point. The 
Wireless station having received the CTS frame may transmit 
an uplink data frame to the access point in the data transmis 
sion/reception duration. 
[0060] That is, in accordance With the embodiment of the 
present invention, the compatibility is guaranteed, Without 
regard to the Wireless LAN mode of the Wireless station 
included in the Wireless LAN system using multiple channels, 
and the Wireless station may transmit data in the data trans 
mission/reception duration. 
[0061] FIG. 4 illustrates a speci?c embodiment of the trans 
mission opportunity setting methods described above With 
reference to FIGS. 2 and 3. A case Where the ?rst and second 
Wireless stations 101 and 102 and the fourth and ?fth Wireless 
stations 104 and 105 perform a process of acquiring trans 
mission opportunity With respect to three multiple channels 
Will be described beloW With reference to FIG. 4 as an 
embodiment of the present invention. In FIG. 4, transmission 
frames are shoWn above the horizontal lines, and reception 
frames are shoWn beloW the horiZontal lines. Also, the RTS 
frame includes the Wireless LAN mode information. 

[0062] The access point 100 broadcasts a beacon frame 
BCN, and the ?rst and second Wireless stations 101 and 102 
and the fourth and ?fth Wireless stations 104 and 105 perform 
a random backoff after a DCF Interframe Space, Arbitration 
Interframe Space (D(A)IFS). 
[0063] The fourth Wireless station 104 having acquired the 
transmission opportunity according to the random backoff 
transmits an RTS frame to the access point 100, and the access 
point 100 transmits a CTS frame to the fourth Wireless station 
104 in response to the RTS frame. At this time, the access 
point 100 may transmit the CTS frame Whose netWork allo 
cation vector (NAV) value is Zero. When the NAV value is 
Zero, the ?rst and second Wireless stations 101 and 102 and 
the ?fth Wireless station 105 may set the channel from a busy 
state to an idle state by resetting the NAV value to, and 
perform a random backoff in order to acquire a next trans 
mission opportunity. In this case, the ?rst and second Wireless 
stations 101 and 102 and the ?fth Wireless station 105 perform 
a random backoff after a D(A)IFS. 

[0064] Subsequently, When the second non-VHT Wireless 
station 102 transmits an RTS frame, the access point 100 does 
not respond to the RTS frame and does not transmit a CTS 
frame. When the ?rst Wireless station 101 transmits an RTS 
frame to the access point 100 after the ?fth Wireless station 
105 acquires the transmission opportunity, the access point 
100 transmits a CTS frame to the ?rst Wireless station 101 in 
response to the RTS frame. 

[0065] Since the number of the remaining available chan 
nels among the multiple channels is not one but tWo When the 
second non-VHT Wireless station 102 transmits an RTS 
frame, the access point 100 does not transmit the CTS frame. 
HoWever, since the number of the remaining available chan 
nels is one When the ?rst non-VHT Wireless station 101 
transmits an RTS frame, the access point 100 transmits the 
CTS frame. 

[0066] Therefore, in accordance With the embodiment of 
the present invention, the non-VHT Wireless station may 
acquire the transmission opportunity With respect to the last 
remaining available channel among the multiple channels, 
and the ?rst Wireless station 101 and the fourth and ?fth 
Wireless stations 104 and 105 may transmit data in the data 
transmission/reception duration. 
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[0067] Meanwhile, When the transmission opportunity 
setup duration tO is ?nished, the ?rst Wireless station 101 and 
the fourth and ?fth Wireless stations 104 and 105 having 
acquired the transmission opportunity transmit uplink data to 
the access point 100 in the data transmission/reception dura 
tion after a short interframe space (SIFS). If the time tO at 
Which the transmission opportunity With respect to the three 
multiple Wireless channels is allocated is less than a preset 
setup time T, the transmission start time of the Wireless station 
having acquired the transmission opportunity is determined 
after the elapse of t0 and the SIFS. If the time tO is greater than 
the preset setup time T, the data transmission is performed 
after the time of T+SIFS even though the transmission oppor 
tunity of the three Wireless channels is not acquired. In sum 
mary, the preset setup time refers to the time for the transmis 
sion opportunity setup of the Wireless station, and the 
transmission opportunity setup duration is a duration Which is 
included in the preset setup time and at Which the practical 
transmission opportunity setup of the Wireless station is com 
pleted. 
[0068] FIG. 5 illustrates a transmission opportunity setting 
method of an access point in a Wireless LAN system using 
multiple channels in accordance With another embodiment of 
the present invention. 
[0069] Referring to FIG. 5, the transmission opportunity 
setting method in accordance With the embodiment of the 
present invention starts With step S501. In accordance With 
the embodiment of the present invention, the transmission 
opportunity is set to the Wireless stations, While discriminat 
ing the transmission opportunity setup targets into the VHT 
mode and the non-VHT mode in the transmission opportunity 
setup duration. For example, the VHT Wireless station may 
acquire the transmission opportunity in the transmission 
opportunity setup duration at one time, and the non-VHT 
Wireless station may acquire the transmission opportunity in 
the transmission opportunity setup phase at another time. 
[0070] At step S501, the access point receives the RTS 
frame from the ?rst Wireless station in the transmission 
opportunity setup duration. The RTS frame includes the Wire 
less LAN mode information of the ?rst Wireless station. 
[0071] At step S503, the access point selects the Wireless 
LAN mode, Which is included in the RTS frame initially 
transmitted in the transmission opportunity setup duration, as 
the setup target of the transmission opportunity setup dura 
tion. That is, the Wireless LAN mode Which is the transmis 
sion opportunity setup target in the transmission opportunity 
setup duration may be determined according to the Wireless 
LAN mode of the Wireless station Which initially transmits 
the RTS frame in the transmission opportunity setup duration. 
[0072] At step S505, the access point transmits the CTS 
frame to the ?rst Wireless station. The ?rst Wireless station 
may transmit an uplink data frame to the access point in the 
subsequent data transmission/reception duration. 
[0073] The NAV value may be set in the CTS frame, or 
selection information may be included in the NAV value. 
Thus, the Wireless station Which transmits an RTS frame may 
be selected according to the setup target in the transmission 
opportunity setup duration. For example, When the setup 
target in the transmission opportunity setup duration is the 
non-VHT mode, the non-VHT Wireless station may set a 
virtual channel to a busy state according to the NAV value 
included in the CTS frame, and may not transmit the RTS 
frame. Alternatively, the selection information may be 
included in the CTS frame. Another Wireless station included 
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in the Wireless LAN system using multiple channels may 
receive the CTS frame and con?rm the setup target of the 
current transmission opportunity setup duration. The Wireless 
station may not transmit the RTS frame When the Wireless 
LAN mode of the Wireless station does not coincide With the 
setup target of the transmission opportunity setup duration. 
[0074] Moreover, the access point also may transmit the 
CTS frame to the Wireless station according to the Wireless 
LAN mode information included in the RTS frame. Speci? 
cally, in accordance With the embodiment of the present 
invention, the access point receives the RTS frame, Which 
includes the Wireless LAN mode information of the second 
Wireless station, from the second Wireless station. The access 
point determines Whether the Wireless LAN mode of the 
second Wireless station coincides With the setup target. The 
access point transmits the CTS frame to the second Wireless 
station according to the determination result. When the Wire 
less LAN mode of the second Wireless station does not coin 
cide With the setup target, the access point does not transmit 
the CTS frame to the second Wireless station. 
[0075] MeanWhile, the non-VHT mode and the VHT mode 
may be sequentially selected as the setup target of the trans 
mission opportunity setup duration in accordance With the 
preset rule, depending on system design. 
[0076] FIG. 6 illustrates a transmission opportunity setting 
method of a Wireless station in a Wireless LAN system using 
multiple channels in accordance With another embodiment of 
the present invention. 
[0077] Referring to FIG. 6, the transmission opportunity 
setting method in accordance With the embodiment of the 
present invention starts With step S601. 
[0078] At step S601, the Wireless station receives setup 
mode information from the access point. The setup mode 
information represents the Wireless LAN mode Which is the 
setup target of the transmission opportunity setup phase. The 
Wireless station may con?rm the setup target of the transmis 
sion opportunity setup phase by using the setup mode infor 
mation. The setup mode information may be included in the 
CTS frame and transmitted from the access point. 
[0079] At step S603, the Wireless station performs a ran 
dom backoff according to the setup mode information. In a 
case Where the Wireless LAN mode of the Wireless station is 
the non-VHT mode and the setup target of the transmission 
opportunity setup duration is the VHT mode, the Wireless 
station does not perform a random backoff. In this case, the 
setup mode information may be an NAV value included in the 
CTS frame, and the Wireless station may set a virtual channel 
to a busy state according to the NAV value and may not 
perform a random backoff. 
[0080] In a case Where the Wireless LAN mode of the Wire 
less station is the VHT mode, the Wireless station may detect 
that a practical external channel is in an idle state and may 
perform a random backoff, in spite of the NAV value. 
[0081] At step S605, the Wireless station transmits an RTS 
frame to the access point according to the random backoff. 
The RTS frame includes the Wireless LAN mode information 
of the Wireless station. That is, When the Wireless LAN mode 
coincides With the setup target of the transmission opportu 
nity setup duration, the Wireless station may transmit an 
uplink data frame to the access point in the data transmission/ 
reception duration. 
[0082] FIGS. 7 and 8 illustrate speci?c embodiments of the 
transmission opportunity setting methods described above 
With reference to FIGS. 5 and 6. A case Where the ?rst Wire 



US 2010/0177757 A1 

less station 101 and the fourth to sixth Wireless stations 104 to 
106 perform a process of acquiring the transmission oppor 
tunity With respect to three multiple channels Will be 
describedbeloW With reference to FIG. 7 as an embodiment of 
the present invention. In FIG. 7, transmission frames are 
shoWn above the horizontal lines, and reception frames are 
shoWn beloW the horiZontal lines. Also, the RTS frame 
includes the Wireless LAN mode information. 
[0083] Referring to FIG. 7, the access point 100 broadcasts 
a beacon frame BCN, and the ?rst Wireless station 101 and the 
fourth to sixth Wireless stations 104 to 106 perform a random 
backoff after a D(A)IFS. The fourth Wireless station 104 
having initially acquired the transmission opportunity transits 
an RTS frame to the access point 100. The access point 100 
having received the RTS frame selects the VHT mode as the 
setup target of the transmission opportunity setup duration, 
and transmits a CTS frame to the fourth Wireless station 104. 
[0084] At this time, the ?rst Wireless station 101 and the 
?fth and sixth Wireless stations 105 and 106 having received 
the CTS frame set the virtual channel to a busy state according 
to the NAV value included in the RTS or CTS frame. The NAV 
value may be determined for the ?rst non-VHT Wireless 
station 101 not to perform a random backoff in the transmis 
sion opportunity setup duration. 
[0085] As described above, since the setup target in the 
transmission opportunity setup duration is theVHT mode, the 
NAV value included in the CTS frame is set for the ?rst 
non-VHT Wireless station 101 not to transmit the RTS frame. 
The ?fth and sixth Wireless stations 105 and 106 may detect 
that the practical external channel is in an idle state and 
perform a random backoff according to the NAV value, even 
though the virtual channel is in a busy state. The ?rst Wireless 
station 104 having already acquired the transmission oppor 
tunity is froZen, that is, it does not perform a random backoff 
any more. 

[0086] Subsequently, the ?fth and sixth Wireless stations 
105 and 106 perform a random backoff to acquire a transmis 
sion opportunity, and the ?rst Wireless station 101 sets the 
virtual channel to a busy state according to the NAV value 
included in the CTS or RTS frame transmitted to the ?fth and 
sixth Wireless stations 105 and 106. 
[0087] As illustrated in FIG. 8, in a case Where the ?rst 
Wireless station 101 abruptly enters the Wireless LAN system 
and transmits the RTS frame to the access point 100, the 
access point 100 con?rms the Wireless LAN mode of the ?rst 
Wireless station 101 and does not transmits the CTS frame to 
the ?rst Wireless station 101. In this case, the Wireless LAN 
mode information may be included in the RTS frame of the 
?rst Wireless station 101. 
[0088] Therefore, in accordance With the embodiment of 
the present invention, the transmission opportunity may be set 
to the Wireless stations according to the Wireless LAN mode 
Which is the setup target of the transmission opportunity setup 
duration. When the transmission opportunity is set to the 
three multiple channels, the Wireless stations having acquired 
the transmission opportunity transmit data to the access point 
in the data transmission/reception duration. 
[0089] FIG. 9 illustrates another speci?c embodiment of 
the transmission opportunity setting methods described 
above With reference to FIGS. 5 and 6. Unlike the case of FIG. 
8, a case Where the non-VHT mode is selected as the setup 
target in the transmission opportunity setup duration Will be 
describedbeloW With reference to FIG. 9 as an embodiment of 
the present invention. 
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[0090] When the ?rst non-VHT Wireless station 101 
acquires the transmission opportunity, the transmission 
opportunity setup duration tO is ?nished, and the ?rst Wireless 
station 101 transmits a data frame to the access point 100 in 
the data transmission/reception duration. The non-VHT Wire 
less station does not support the multiple channels. Thus, in a 
case Where the non-VHT mode is selected as the setup target 
of the transmission opportunity setup duration, When the 
transmission opportunity is set to a single channel, the data is 
transmitted/received immediately after an SIFS. 

[0091] FIG. 10 illustrates a transmission opportunity set 
ting method of an access point in a Wireless station using 
multiple channels in accordance With another embodiment of 
the present invention. 
[0092] Referring to FIG. 10, the transmission opportunity 
setting method in accordance With the embodiment of the 
present invention starts With step S1001. In this embodiment, 
a control signal enabling the non-VHT Wireless station to 
transmit data to the access point in the data transmission/ 
reception duration is transmitted to the Wireless stations. In 
this Way, the Wireless stations having acquired the transmis 
sion opportunity may transmit data in the data transmission/ 
reception duration. 
[0093] At step S1001, the access point transmits a CTS 
frame to the Wireless station in the transmission opportunity 
setup duration in response to the RTS frame transmitted from 
the Wireless station. At this time, the NAV value included in 
the CTS frame may be Zero. Since the NAV value is Zero, 
other Wireless stations included in the Wireless LAN system 
may perform a random backoff. 

[0094] At step S1003, the access point transmits a beam 
formed CTS-to-self (SCTS) frame to the Wireless station. In 
this case, the NAV value included in the SCTS frame is 
determined according to the time at Which the Wireless station 
receives the SCTS frame in the transmission opportunity 
setup duration. 
[0095] Therefore, even though the Wireless LAN mode of 
the Wireless station included in the Wireless LAN system is 
the non-VHT mode, the Wireless station immediately per 
forms a backoff according to the NAV value included in the 
CTS frame. The Wireless station having acquired the trans 
mission opportunity sets a virtual channel to a busy state 
according to the NAV value included in the SCTS frame and 
Waits for the data transmission/reception duration. 
[0096] In this case, the access point may transmit the SCTS 
frame after elapse of a reduced interframe spacing (RFIS) 
from the transmission of the CTS frame. The RFIS is neWly 
de?ned in the IEEE 802.11n in order to further reduce the 
delay. 
[0097] FIG. 11 illustrates a transmission opportunity set 
ting method of a Wireless station in a Wireless LAN system 
using multiple channels in accordance With another embodi 
ment of the present invention. 

[0098] Referring to FIG. 11, the transmission opportunity 
setting method in accordance With the embodiment of the 
present invention starts With step S1101. 

[0099] At step S1101, the Wireless station transmits an RTS 
frame to the access point in the transmission opportunity 
setup duration. The Wireless station may transmit the RTS 
frame through a random backoff. 

[0100] At step S1103, the Wireless station receives a CTS 
frame from the access point. At this time, an NAV value 












